Syndecan-3 modulates food intake by interacting with the melanocortin/AgRP pathway.
Syndecan-3, expressed in the developing nervous system and adult brain, alters feeding behavior through its interaction with the CNS melanocortin system, which provides critical tonic inhibition of both food intake and body adipose stores. A variety of both in vitro and transgenic data supports the hypothesis that syndecan-3 modulates melanocortin activity via syndecan-3 facilitation of agouti-related protein (AgRP), a competitive antagonist of alpha-melanocyte-stimulating hormone (alpha-MSH) at the melanocortin-3 and -4 receptors. Consistent with this hypothesis, mice lacking syndecan-3, which therefore would be predicted to have less effective AgRP, are more sensitive to inhibition of food intake by the melanocortin agonist MTII. Additionally, we took advantage of the fact that syndecan-3 facilitation of AgRP is limited to when it is bound to the cell membrane. Pharmacologic inhibition of the enzyme that cleaves syndecan-3 from the cell membrane leads to increased food intake in fasted rats, which have elevated levels of AgRP. Furthermore, the shedding process appears to be regulated under physiologic conditions, because a putative inhibitor of the shedding process, tissue inhibitor of metalloprotease-3 (TIMP-3), is increased by food deprivation. These observations contribute to the hypothesis that syndecan-3 regulation of melanocortin signaling contributes to the normal control of energy balance. Collectively, the data suggest that the modulation of melanocortin regulation of energy balance by syndecan-3 is modulated by the action of a TIMP-3-sensitive metalloprotease.